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DETAILED ACTION 



1. In response to the communications dated 04/08/2007 claims 8, 10, and 21-23 are 
active in this application. 

Claim(s) 1-7, 9, and 11-20 have been cancelled. 



Remarks 



2. Applicant's argument(s), filed 04/08/2007, have been fully considered, but are not 
persuasive. See the following rejection for detail. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



4. Claim(s) 8, and 10 are rejected under 35 U. S. C. § 102 (b) as being 
anticipated by U.S. Patent No. 5,481,120 to Mochizuki etal. 
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Regarding claim 8, Mochizuki discloses a bipolar transistor, shown in fig. 67, 
comprising: 

a collector 3 including a frustum-shaped collector pedestal having an at least 
substantially planar upper surface, a lower surface, and a slanted sidewall extending 
between said upper surface and said lower surface, wherein said upper surface has an 
area substantially less than an area of said lower surface; 

an intrinsic base 5 overlying all of said area of said upper surface of said collector 
pedestal 3; 

an emitter 8 overlying said intrinsic base 5; 

an extrinsic base 6 conductively connected to said intrinsic base 5; and 
a first dielectric region 4' (figs. 67a-c) laterally adjacent to said emitter 8; and 
a second dielectric region 21 laterally adjacent to said collector pedestal 3, an 
opening (in which the collector 3, the base 5 and the emitter 8/9 are formed) extending 
through said first and second dielectric regions 4' and 21, respectively, said opening 
having a wall extending through said first and second dielectric regions, said emitter 8 
having an edge referenced to said wall of said opening and said collector pedestal 3 
having an edge referenced to said wall, such that said emitter 8 is aligned with said 
collector pedestal 3. 

Regarding claim 10, Mochizuki discloses the bipolar transistor wherein said 
intrinsic base 5 includes a layer of a single-crystal semiconductor which forms a 
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heterojunction with at least one of said emitter and said collector pedestal. See fig. 67. 

Claim Rejections - 35 U.S.C. § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claim(s) 21 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Mochizuki et al. (US 5,481,120), in view of Park (US 6,287,930). 

Regarding claim 21, Mochizuki discloses a bipolar transistor comprising all 
claimed limitations, including a conductive collector contact 12, said collector further 
including a first active area 2, 3 and a second active area 2 disposed in a single-crystal 
semiconductor region, each of said first and second active areas having major surfaces 
extending in lateral directions defining a major surface of said semiconductor region, 
said first active area underlying said collector pedestal 3 and said second active area 
being separated in at least one of said lateral directions from said first active area, 
wherein said collector contact via 12 overlies said second active area. See figs. 1,2,5- 
8,27,50,65. 

Mochizuki fails to teach a dielectric-filled shallow trench isolation wherein said 
first active area 2 underlying said collector pedestal 3 and said second active area 2 
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being separated in at least one of said lateral directions from said first active area 2 by 
said shallow trench isolation. 

Park discloses a bipolar transistor shown in figs. 3-13, comprising a shallow 
trench isolation 77 or 16 (figs. 3, 13) filled with dielectric layer 77/16 and a conductive 
collector contact via 97, wherein a first active area underlying a collector pedestal 13 
(between trenches 75, figs. 7-8) and said second active area being separated in at least 
one of said lateral directions from said first active area by said shallow trench isolation 
77/16, and wherein said collector contact via 97 overlies said second active area. See 
figs. 3, 13. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the invention of Mochizuki so that it would further include 
a dielectric-filled isolation trench as that/those of Park in order to provide electrical 
isolation to the device, and to obtain a more highly integrated bipolar junction transistors 
having improved electrically characteristics. See col. 2, lines 13-27, and lines 54-58 of 
Park. 

7. Claim(s) 22 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Mochizuki etal. (US 5,481,120). 
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Regarding claim 22, Mochizuki discloses the bipolar transistor shown in fig. 67 
comprising all claimed limitations as discussed in the base claim above, including 
extrinsic base 6. The extrinsic base 6 in fig. 67 does not show a raised portion. 

However, figs. 27 show(s) extrinsic base structure 6/16 (fig. 27) 

including raised extrinsic base, wherein a wall of said raised portion of said 
extrinsic base 6/16 . is aligned with said wall of said opening in said first and second 
dielectric regions. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the invention illustrated by fig. 67 so that the extrinsic 
base 6 would further include raised portion(s), as that/those shown in figs. 21 f 
in order to increase the carrier concentration and the mobility in the extrinsic base 
region, which make it possible to fabricate a very high speed bipolar transistor being 
small in the base resistance and in the base-collector capacitance (see col. 17, lines 38- 
44). 

wherein at least a portion of said extrinsic base 6 is raised above an upper 
surface of said intrinsic base 5, wherein a wall of said raised portion of said extrinsic 
base 6 is aligned with said wall of said opening in said first and second dielectric 
regions 26/21. 
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8. Claim(s) 21 and 23 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Mochizuki et al. (US 5,481,120), in view of Harame et al. (US 
5,101,256). 

Regarding claim 21, Mochizuki discloses a bipolar transistor comprising all 
claimed limitations, including a conductive collector contact 12, said collector further 
including a first active area 2, 3 and a second active area 2 disposed in a single-crystal 
semiconductor region, each of said first and second active areas having major surfaces 
extending in lateral directions defining a major surface of said semiconductor region, 
said first active area underlying said collector pedestal 3 and said second active area 
being separated in at least one of said lateral directions from said first active area, 
wherein said collector contact via 12 overlies said second active area. See figs. 1,2,5- 
8, 27, 50, 65. 

Mochizuki does not explicitly discuss a dielectric-filled shallow trench isolation 
wherein said first active area 2 underlying said collector pedestal 3 and said second 
active area 2 being separated in at least one of said lateral directions from said first 
active area 2 by said shallow trench isolation. 

Harame discloses a bipolar transistor shown in figs. 1 A-C, comprising a shallow 
trench isolation 18B/C filled with dielectric layer (Si0 2 , col. 5, lines 32-38) and a 
conductive collector contact via 16, wherein a first active area underlying a collector 
pedestal 14 and a second active area (portion of layer 12 underneath the collector 
contact via 16) being separated in at least one of said lateral directions from said first 
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active area by said shallow trench isolation 18B/C, and wherein said collector contact 
via 16 overlies said second active area. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the invention of Mochizuki so that it would further include 
a dielectric-filled isolation trench as that/those of Harame in order to provide electrical 
isolation to the device, and to obtain a more highly integrated bipolar junction transistors 
having improved electrically characteristics, hence to increase the performance of the 
device. 

Regarding claim 23, Mochizuki discloses the bipolar transistor comprising all 
claimed limitations, as discussed above, except for further comprising a solid dielectric 
spacer spacing said raised portion of said extrinsic base from said emitter, said solid 
dielectric spacer including (a) a first dielectric spacer wholly contacting a wall of said 
raised portion of said extrinsic base, and (b) a second dielectric spacer contacting an 
inner wall of said first dielectric spacer remote from said raised portion of said extrinsic 
base. 

Harame discloses a bipolar transistor, shown in figs. 1A-C, comprising a solid 
dielectric spacer 34&36 spacing a raised portion 32B&24 of an extrinsic base 32B&24 
from an emitter 40, said solid dielectric spacer 34&36 including (a) a first dielectric 
spacer 34 wholly contacting a wall of said raised portion 32B of said extrinsic base 
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32B&24, and (b) a second dielectric spacer 36 contacting an inner wall of said first 
dielectric spacer 34 remote from said raised portion of said extrinsic base 32B&24. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the invention of Mochizuki so that it would further include 
a solid dielectric spacer, as that taught by Harame in order to better provide electrical 
isolation between the emitter and the raised base region, hence to increase the 
performance of the device. See col. 7, lines 57-64 of Harame. 

Conclusion 

9. THIS ACTION IS MADE FINAL. A shortened statutory period for reply to this 
final action is set to expire THREE MONTHS from the mailing date of this action. In the 
event a first reply is filed within TWO MONTHS of the mailing date of this final action 
and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date 
the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the 
statutory period for reply expire later than SIX MONTHS from the date of this final 
action. 
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1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao Nguyen whose telephone number is (571)272- 
1791. The examiner can normally be reached on Monday-Friday 9:00am - 6:00pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke, can be reached on (571)272-1657. The fax numbers for all 
communication(s) is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1625. 




Dao H. Nguyen 
Art Unit 2818 
June 13, 2007 



